The diamond cubic structure of elementary semiconductors (ESC) (Si, Ge, diamond C) consists of two interpenetrating f.c.c. lattices, displaced from one another by one quarter of the length of the cube diagonal. This structure can be regarded as a f.c.c. lattice with a two-atom basis. In compound semiconductors (CSC) of the III-V or II-VI families, the two atoms of the basis are of different natures, which gives in the case of the cubic symmetry the so-called sphalerite structure. An hexagonal structure is also found in CSC, where the stacking of close packed planes is ABAB... instead of ABCABC (wurtzite structure). This latter structure will not be discussed in this paper for the sake of simplicity. However results similar to those discussed here could be derived easily since the tetrahedral symmetry of the sp3 bonding is the same in both structures.
Due to their f.c.c. lattices, the diamond cubic and the sphalerite structures have the same dislocation Burgers vectors a/2 (110) and the same slip planes {111} as f.c.c. crystals [1] .
Lang topographs and transmission electron microscopy (TEM) observations show that dislocations induced by deformation (except at high températur-es) are straight and aligned along the three (110) directions of the ~111~ slip planes, which is an indication of a high Peierls stress, and leads to hexagonal shaped loops, with two opposite screw segments, and four 60° segments. Both [3, 4] give results of increasing and confusing complexity. A number of them leads to the feeling that, in spite of their « well defined » appearance, « pure » dislocations are difficult to isolate, the question whether the invoked impurities are actually foreign atoms [5] or intrinsic point defects being open [6] .
Rather than an exhaustive review, this paper is more an attempt in taking most of these informations together, in order to give a critical and prospective look on the state of the art.
2. Geometrical models. Mainly perfect dislocations have been discussed in this respect in the literature, since it is usually asserted that an eventual dissociation of shuffle (S) dislocations would lead to a high energy stacking fault, except if one of the partials belongs to the G set [7] . Some authors have pushed forward this argument to claim that observations of dissociated (and sometimes mobile) dislocations was a proof of their G character. This is probably why partial dislocations have been investigated under the implicit assumption that they were of the G type (atomic models, core energy calculations, ...).
Moreover, the usual terminology (glide, shuffle) lies upon the remark that the motion of the perfect Si dislocation, called « shuffling », seems more difficult than that of the perfect G [1] . [7] , and the argument that S dislocations are less mobile than G ones has to be reconsidered for partial dislocations. Shuffle partials can then in principle exist independently of an eventual initial perfect shuffle dislocation, and will be discussed here, as well as glide partials.
In addition, it is rather obvious that a perfect S, dislocation does not differ from a perfect Si one, lying on the adjacent parallel {111} plane, as noticed by Hirth and Lothe [1] and discussed by Blanc [8] A possibility of rearrangement of the core can be obtained by bond reconstruction in some cases. This seems rather easy in the case of the 30° G partial (Fig. 5) . The pairing of atoms resulting from this reconstruction doubles the periodicity of the dislocation core, which is of importance in calculations of the electronic energy of the structure (see § 3). , core. This similarity with a 30° G core suggests a further reconstruction which doubles the periodicity along the dislocation line, as seen in figure 7b.
In the case of CSC the reconstruction of figure 7a still holds, but that of figure 7b in which atoms of equal nature would be bound together is less likely, except if a periodic distortion along the dislocation induces a charge redistribution between core atoms. figure 7 (a).
Reconstruction of the 90° Si core seems even more unlikely for CSC than it was for ESC. It must be noticed at this point that if a dissociated dislocation made of S, (or Si) partials of the types described above recombines, the resulting perfect dislocation will significantly differ from a shuffle S, (or Si) perfect dislocation of the type described for instance by Hirth and Lothe [1] . The clusions, results must be compared to simulations computed from geometrical models. Up to now, the 30° partial has been simulated in the G, Si and S, configurations, whereas the 90° partial has been simulated only in the glide case.
Although the first HREM images of the 30° partial given in the literature were in favour of a G core for ESC, a more detailed analysis leads to less straigthforward conclusions [14] . The density of core atoms is found between 0.5 to 1.5 core sites. Furthermore, the core image (Fig. 11) [14, 18] . In this case, the images (Fig. 12a) In the case of 300 Gand 90 ° G partial in Si and Ge, the increase of strain energy due to reconstruction is obviously lower for the « softer » potential (modified Keating). In this case, the increase of strain energy due to reconstruction is found to be 0.3 eV and 0.1 eV per core atom for the 90° and 30° partials respectively [22] , which is less than the energy of a dangling bond calculated as the difference in electronic energy between non reconstructed and reconstructed states, and found around 0.5 eV for both partials [23] . This is in favour of a reconstructed 90° G core, and more definitely yet of a 30° G reconstructed core. This stronger tendency of the 30° G core for reconstruction is due (i) to a lower increase of strain energy, and (ii) to the fact that the Peierls transition which doubles the period along the line upon reconstruction changes a broad half filled electronic band covering the whole gap into a narrow filled band close to the valence band edge, and a narrow empty band close to the conduction band. The resulting electronic energy is then lower in the reconstructed case than in the unreconstructed one. In contrast the 90° G core does not change its period upon reconstruction, but has twice as much unpaired electrons than the 30° G core. Therefore, there are already one filled band and one empty band in the non reconstructed core. The slight shift of these bands upon reconstruction gives a gain in electronic energy lower than in the case of the 30° G partial.
In the case of diamond, an attempt has been made to calculate the energy of a 90° partial [24] . In [28] . The Sv sites and S; segments account for EPR reults obtained by Alexander [29] and Weber [30] attributed by these authors to d. b. , and by Marklund [22] to Sv site on G dislocations, but which could arise from Si sites as well. [10] have shown that solitons can be preferential sites for d.k. nucleation on a G partial, since some bonds are already cut. This is also realized on shuffle sites, as can be seen for a S, site on a 30° G partial in figure 13 : a d.k. is nucleated on a S, site, and one of the kinks propagates by simple core diffusion of the vacancy. A double S, site is even more favourable as can be seen in figure 14. In the case of a 90° reconstructed G core, the d.k. nucleation is even more easy than in the 30° case since a single S, site is already an elementary d.k. (Fig. 15) [6] .
The effect on mobilities of the non-shear component of the stress tensor, or in other words the deviation from Schmid's law [6] [36] . This seems to agree with the particularly high electrical activity mentioned for 60° partial dislocations found in bends [22, 37] . The bends get readily saturated with vacancies and must eject the extra ones in the bulk, which is a possible mechanism of point defects agglomeration by plastic deformation [6] .
In the above discussion, point defects were assumed to be already present in dislocation cores, which accounts for HREM images and mobility behaviour. However, it is perhaps more reasonable to imagine that dislocations at rest tend to minimize their energy by core reconstruction, which can take place extensively only in a G core. Under stress, a 30° G partial will then create shuffle sites in its core following the reaction. and this will lead to a mobile 30° core, with an average G character, but with a number of shuffle sites. A similar reaction could take place in a 90°c ore, but there is very little place for Si sites. S, sites can then be nucleated in the 90° G core only by a simultaneous injection of interstitials in the bulk. This could be a possible explanation for the point defects creation due to plastic deformation mentioned for instance in [6] , although an extensive creation of point defects by jog dragging for instance remains quite likely (see § 2, mobility).
In non doped CSC, it is known that the velocities of dislocations depend strongly on their types (V (a ) &#x3E; V (screw ) &#x3E; V(J3» [38] [39] [40] [41] . This [38, 41] . This is also in agreement with the model.
Finally, it must be noticed that the mechanism of core diffusion invoked above might be responsible of the creation of antisite defects in CSC. 
